Ample evidence shows that the basal ganglia play an important role in cognitive flexibility. However, traditionally, cognitive processes have most commonly been associated with the prefrontal cortex. Indeed, current theoretical models of basal ganglia function suggest the basal ganglia interact with the prefrontal cortex and thalamus, via anatomical fronto-striato-thalamic circuits, to implement cognitive flexibility. Here we aimed to assess this hypothesis in humans by associating individual differences in cognitive flexibility with white matter microstructure of the basal ganglia. To this end we employed an attention switching paradigm in adults with ADHD and controls, leading to a broad range in task performance. Attention switching performance could be predicted based on individual differences in white matter microstructure in/around the basal ganglia. Crucially, local white matter showing this association projected to regions in the prefrontal cortex and thalamus. Our findings highlight the crucial role of the basal ganglia and the fronto-striato-thalamic circuit for cognitive flexibility.
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Introduction
Our constantly changing environment demands cognitive flexibility, i.e. the ability to switch attention away from previously relevant representations and towards newly relevant representations. Accumulating evidence suggests that such cognitive flexibility is supported by the basal ganglia. Thus, selective lesions of the basal ganglia in experimental animals impair set shifting and reversal learning (Crofts et al., 2001; Oberg & Divac, 1975; Taghzouti, Louilot, Herman, Le Moal, & Simon, 1985) . In humans, functional magnetic resonance imaging (fMRI) studies have demonstrated BOLD signal increases in the basal ganglia during the performance of paradigms that require cognitive flexibility, such as task switching, reversal learning and set-shifting paradigms (Cools, Clark, Owen, & Robbins, 2002; Cools, Clark, & Robbins, 2004; Leber, Turk-Browne, & Chun, 2008; Rogers, Andrews, Grasby, Brooks, & Robbins, 2000) . Evidence that the basal ganglia are not just activated, but in fact necessary for cognitive flexibility in humans comes from studies with Parkinson's disease and stroke patients with focal basal ganglia lesions, who exhibit significant set switching deficits (Cools, Van den Bercken, Horstink, Van Spaendonck, & Berger, 1984; Cools, Barker, Sahakian, & Robbins, 2001; Cools, Ivry, & D'Esposito, 2006; Downes et al., 1989; Owen et al., 1992) .
The above described studies convincingly show a role for the basal ganglia in cognitive flexibility. This might seem surprising in the context of classic models of cognitive control that emphasize a particularly important role for the prefrontal cortex (Miller & Cohen, 2001; Milner, 1963; Owen, Roberts, Hodges, & Robbins, 1993; Rogers, 1998) . In fact there is a long history of research on the similarities between the functional consequences of frontal and basal ganglia lesions (Divac, 1972) . Based on this classic work, the functions of the basal ganglia have been hypothesized to be determined by its cortical and possibly by its thalamic input (Divac, 1972) . Anatomical evidence for the existence of strong white matter connections between these regions in fronto-striatothalamic circuits (Alexander, DeLong, & Strick, 1986 
